Summary &horbar; Two adult sheep (75 kg live weight) fitted with rumen cannulas were defaunated by the emptying method during the first period of the experiment. They were inoculated with the genus Isotricha alone during the second period, and with a mixed ciliate population (Entodinium, Eudiplodinium, Epidinium) during the third. They were fed a diet of grass hay (840 g) and pelleted maize grains (360 g) in 8 meals per day, every 3 h. Defaunation was successful and no accidental contamination occurred during the experiment. The protozoa had no significant effect on the volume of rumen digesta, nor on the turnover of the particulate phase. 
INTRODUCTION
It is now generally agreed that ciliate rumen protozoa have a negative effect on nitrogen use by ruminants. In contrast, the results concerning their action on cellulolysis are conflicting (Bird and Leng, 1984; Romulo et al, 1986 ). This is an important issue since forage is the basis of ruminant diet. It can be of vital importance in countries where the nutritional value of roughage is low and where energy and nitrogen enrichment of the basic diet cannot be readily achieved on a wide scale.
The present study investigates the action of rumen protozoa in cellulolysis and in proteolysis; it is novel in that the main physiological, digestive and metabolic parameters were measured in the rumen of animals that were successively defaunated, monoinoculated with Isotricha sp and inoculated with a conventional mixed fauna. The overall effect of the protozoa was assessed by the differences recorded between the faunated and defaunated states. The intermediate monoinoculated state provided a means of studying the effects of lsotricha sp, which develop in the molasses-rich feed used by Bird and Leng (1978, 1984) and Bird (1989, 1991 It was with such a feed that these authors observed a negative effect of protozoa on cellulolysis, while most of the tests carried out in Europe, North America and Japan have yielded opposite results on animals harbouring a population rich in Ophryoscolecidae (Jouany et al, 1988) . Furthermore, Jouany et al (1992) observed in vitro that addition of Isotricha alone in a defaunated rumen decreased the protein degradation while the degradation was increased with a mixed-fauna inoculation.
It seems therefore that Isotricha, which has rarely been studied as the only protozoa in vivo, have a specific action in rumen digestion. In addition, Jouany et al (1981 ) showed that the introduction of Isotricha alone into defaunated sheep rumens decreased lignocellulose digestion in a mixed feed based on dehydrated alfalfa. It was thus decided to perform measurements of the dynamics of digestion as a complement to the standard measurements to know how Isotricha behaves in a grass-hay-based diet. 2, 4, 6, 8, 12, 16, 20, 24, 32, and (1985) . PEG was determined by turbidimetry (Hyden, 1955) .
MATERIALS AND METHODS

Animals
Volatile fatty acids were assayed by the method of Jouany (1982) . Samples of rumen fluid (5 ml) containing 5% (w/v) solution of orthophosphoric acid were kept at -15°C. Two milliliters of rumen fluid were mixed with 8 ml of a 12.5% (w/v) (Warner, 1962 (Leng et al, 1981) and that the mean content of N in their DM was close to 6.0% (Jouany and Thivend, 1972) . We also assumed that the volume, and therefore the weight, of small entodinia was 100 times less that of the large ciliates. According to these estimations, we calculated that 9 mg DM of ciliates was reached with 10 5 large ciliates and 10! small ciliates.
The total numbers of bacteria were determined by direct counts after staining with orange acridine under epifluorescent microscopy (Prevot et al, 1988 I) . In the latter, the biomass of the ciliates ranged between 3.1 and 4.0 g 1-1 .
The number of total bacteria was close to 3.4 x 10 9 ml-1 during the defaunated period. It stabilized at 1.7 x 10 9 ml-1 during monoinoculation with Isotricha or inoculation with a mixed conventional fauna. Given the large variations within each period, the differences between periods were not statistically significant. (S6naud et al, 1977) . (Russell and Wallace, 1988 Leng (1984) and Romulo et al (1986) . It induced changes similar to those observed with mixed fauna but to a lesser extent because it had a smaller biomass.
The specific role of Isotricha in preserving protein degradation in the rumen must be underlined.
